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ABSTRACT: 

PURPOSE: To raise the durability by improving the unevenness in heating of a 
planar heating element being gotten by adding insulating and well conductive 
inert filler particles into the PTC composition consisting of conductive 
particles and thermoplastic resin. 

CONSTITUTION: An Inorganic filler is kneaded together wi th conductive 
.partjqles and thermoplastic rfi3in at a. temperature 1-40°C higher than the 
softening point of resin, and after kneading, it is molded at a temperature 
50°C or more higher than the softening point of the resin by a press. At 
press molding, PTC com i)Qsition is stuck tog et her onto a metallic foil in the 
thickness of about 0.05-2mm, and after masking a necessary pattern onto the 
metallic foil, it is etched to form an electrode in the shape of a comb or the 
like, and it is made a PTC planar heating element. What is more, as conductive 
particles, carbon black, metallic powder, etc., can be cited, and also as 
thermoplastic resin, olefin copolymer, polyimide, etc., are cited. As an inert 
filler, inorganic nitride such as boron nitride, aluminum nitride, etc., can be 
cited, or magnesium below 0.1μm in diameter is used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to a PTC constituent. Furthermore, in detail, exoergic 
nonuniformity is improved and it is related with the PTC constituent which constitutes the'exoergic 
element of the planar heating element component which made the endurance of a component improve. 

[Description of the Prior Art] Conductive particle about ten to 40 volume % and the remainder consist of 
thermoplastics, the PTC constituent which has a positive temperature coefficient in resistance is used as 
an exoergic element, and the planar heating element component which attached the electrode there is 
known from the former. [, such as carbon black, graphite, metal powder, and metal plating powder, ] 
[0003] This PTC constituent has the description of having a self-temperature control function, in order 
that resistance may change with temperature a lot, but if temperature nonuniformity is produced 
conversely, it also has the danger of resulting in heat deterioration or burning for overheating. For 
example, since the waste heat which leads an electrode with high thermal conductivity is large in the 
planar heating element component which attached the electrode when an electrode spacing is large the 
heating element part near an electrode has low temperature, and it is an electrode. - As for the heating 
element of parts which are separated from an electrode, such as an inter-electrode interstitial segment 
temperature becomes high. ' 
[0004] By the way, the inclination for resistance of the elevated-temperature section to become higher 
than that of the low-temperature section is seen as a property of a PTC ingredient, in this case the 
current value (I) which flows the part from which these resistance differs since a current flows uniformly 
-- fixed - calorific value (W) - W-IV=I2R (however, V electrical potential difference) it is - since - it 
IS proportional to resistance (R). Consequently, in an elevated-temperature part, calorific value wUl 
increase increasingly and, finally it will result in degradation or burning. 

[0005] Since such a phenomenon is not avoided for a PTC ingredient to some extent, the main cause has 
the thermal conductivity of a thermoplastics component in it being too low to it of an electrode 
formation component. Although an olefin system polymer, polyester, a polyamide, etc. are generally 
used, and the adhesive olefin system polymer which has polar groups, such as a maleic-anhydride graft- 
ized polyethylene and ethylene-acrylic-acid copolymer, preferably is fond and is used as thermoplastics 
the thermal conductivity of polyethylene is remarkably low to 398 W-m -1-K-l (300K) of that of -1-K-' 
0.22 W-ml (300K) extent and copper, for example. 

[0006] Although the conductive particle naturally contains in the constituent which forms a PTC 
ingredient, since it does not go up to at most severalW and about ra-l-K-1 even if it contains in order to 
solve this problem, a temperature gradient is not decreased conventionally and the means which make 
that difference small are taken. That is, it is the approach of narrowing an electrode spacing and 
decreasing an absolute temperature gradient. However, the following faults are seen by this approach 

(1) An electrode surface product becomes large and exoergic area becomes small conversely 

(2) A planar heating element component becomes heavy, and flexibility comes to be missing. 
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(3) The PTC constituent of the combination which has various resistance must be prepared for every 

planar heating element component. 

[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention improves exoergic 
nonuniformity and is to offer the PTC constituent which constitutes the exoergic element of the planar 
heating element component which made the endurance of a component improve 
[0008] 

[Means for Solving the Problem] The purpose of this this invention is attained by the PTC constituent 
which consists of a conductive particle, an inorganic nitride particle or a magnesium-oxide particle with 
a particle size smaller than 0. 1 micrometers, and thermoplastics. 

[0009] An inorganic nitride and magnesium oxides, such as boron nitride and alumimium nitride, are the 
good inorganic bulking agents of heat-conducting characteristic with the insulation which has a heat 
transfer coefficient called more than 30 W-m-1 and K-1 (300K) and the resistance of 105 or more ohm- 
cm. In this invention, although these inorganic bulking agents are used as a particle, about an inorganic 
nitride particle, the size range is not exceptionally limited with about about 0.01-10 micrometers, but, on 
the other hand, a thing with the particle size smaller than 0.1 micrometers is used from points, such as a 
moldability, about a magnesium-oxide particle, these inorganic bulking agent particles ~ about three to 
40 volume in constituent % ~ it is about ten to 30 volume % preferably, and the total quantity with a 
conductive particle is used at volume [ about 30 to 60 ] % about 20 to 70 volume %, and a rate for which 
it accounts preferably. 

[0010] These specific ijiorga^c bulking agentsjii.eLkneaded at temperature higher about 10-40 degrees C 
than the softening temperaturVofJtle^-gsm used with _a conductive particle and therm oplastics which 
were described above. Under the present circumstances, alligation by wet is also perKimedTFress 
forming of afiter,kneading is carried out at temperature higher 50 degrees C or more than the softening 
temperature of the used resin. For example, with low density polyethylene, press forming is carried out 
for about 5-15 minutes at about 180-210 degrees C. 

[001 1] At the time of press forming, after a PTC constituent is stuck by the thickness of about about 
0.05-2mm on a metallic foil and masks a pattern required on a metallic foil, etch it, and it makes 
electrodes, such as a radial fin type, form, and let it be a PTC planar heating element component. 
Adhesives, such as a silicon system or aciylic, are used for both sides of the obtained component, and it 
sticks with plastic film, and considers as sandwiches structure, and a terminal is attached in this and it 
considers as a planar heating element. Also by approaches other than this, a planar heating element 
component and a planar heating element are producible 
[0012] 

[Effect of the Invention] In the PTC constituent which consists of a conductive particle and 
thermoplastics, by adding the good inorganic bulking agent particle of heat-conducting characteristic 
with insulation, the exoergic nonuniformity of the planar heating element component obtained from it 
can be improved, and the following advantages come to be acquired as the result. 

(1) Since local generation of heat of a planar heating element component can be suppressed, the 
degradation rate of a component can be reduced and the endurance can be raised. 

(2) Since, the exoergic area of the planar heating element component of one sheet becomes [ it does not 
come to damage inter-electrode spacing by fire at all widely ] large. 

(3) Only in the combination of one kind of mixed presentation (specified volume-resistivity value), and 
a process condition, the planar heating element component of various service conditions can be 
produced only by the design change of an electrode, and reduce little multiproduct production cost 
[0013] 

[Example] Next, this invention is explained about an example. 
^ [0014] Example iA dhgsive medium density pol y ethylene 60 volume % (564g) (Mitsui petrochemicals 
D^^-^OMA NE060) Boronmtnd^^ Toatsu Chemicals product MBN-050; 
\y\i^ mean-diameter 70mmicro, a coefficient of heat-transfer 50, resistance >108 ) Carbon black 20 volu me % 
V -> (360g) (CHUBU ENGINEERING CORPORATION carbon pr oduct HT C#2?;"mean-particb3dk;;^;te? 
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120mmicro) Each above component After supplying in above sequence during the 150-degree C 
opening roll and checking coiling round after injection termination, it kneaded for 15 minutes and press 
forming of the kneading object was carried out under 200 degrees C, 20kg/cm2, and the conditions for 
10 minutes. The volume resistivity of the obtained moldings (300 micrometers in thickness) was 
3.0x103 ohm-cm. 

[0015] Spacing of 30mm was set tothisjn d two _ijm mx30mmx 5Qii^^ copper foil was 
pasted up on it in parallel, and alteriiafiiigcurrent electric field were impressed to it under the room 
temperature (25 degrees C) by making these into an electrode. When the pressure up of the electrical 
potential difference is carried out at the pressure-up rate for 50V to 1 v/, it is an electrode at the time of 
205V impression. - The inter-electrode interstitial segment was damaged by fire. When inter-electrode 
spacing was set to 5mm, 300V were satisfactory and the exoergic distribution was 100**3 degrees C 
through the whole. 

[0016] Example 2 Ethylene-acryUc-acid copolymer 55 volume % (51 Ig) (exon chemical S call TR5001) 
Magnesium oxide 20 volume % (730g) (Ube Industries product lOOOA; mean-diameter 95mmicro, a 
coefficient of heat-transfer 60, resistance >108) Carbon black 25 volume % (450g) (Cabot Corp. product 
BP 160; mean-particle-diameter VOmmicro) Make it be the same as that of an example 1 using each 
above component. Kneading (however, for 120 degrees C and 10 minutes) and shaping (however, for 
180 degrees C, 15kg/cm2, and 9 minutes) were performed, and volume-resistivity 3.0x103 ohm-cm and 
a moldings with a thickness of 300 micrometers were obtained. 

[0017] When the same durability test as an example 1 was performed about this moldings, at intervals of 
[ of 30mm ] inter-electrode, it damaged by fire by 190V, and in 5mm, the problem did not have 300V 
and that exoergic distribution was 82**3 degrees C through the whole, 

[0018] In the example example 1 of a comparison, kneading (however, for 150 degrees C and 13 

minutes) and shaping (however, for 200 degrees C, 10kg/cm2, and 9 minutes) were performed for 
adhesive medium density polyethylene like the example 1 20 volume % (360g) Using 80 volume % 
(752g) and carbon black, and volume-resistivity 3.0x103 ohm-cm and a moldings with a thickness of 
300 micrometers were obtained. 

[0019] About this moldings, when the same durability test as an example 1 was performed, at intervals 
of [ of 30mm ] inter-electrode, it damaged by fire by 73V, and damaged by fire in 5mm 170V, and 300V 
were stable in 2mm. Moreover, the exoergic distribution was 100**2 degrees C. 
[0020] In each example, to not damaging 300V by fire in the case of 5mm inter-electrode spacing, it 
damages by fire by 170V, and a difference clear to the engine performance is accepted by the example 
of a comparison from the above result. 



[Translation done.] 
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